Investments in brand provide one method for vendors to become known and convince potential customers that vendors will deliver as promised. Alternatively, third-party information on retailers' existence, as well as whether they tend to keep their commitments can serve a similar function and may undermine investments in brand. This study uses a 13-month panel dataset on 1998-99 Internet shopping behavior and use of information intermediaries by over 30,000 households to examine whether information use undermines brand. We find that individuals who take up using price comparison sites reduce their shopping at a broad group of branded retailers by about a tenth. Users of pure price comparison sites, such as DealTime and mySimon, also reduce their Amazon by about a tenth, while individuals using BizRate, which provides both price comparison and vendor reliability information, reduce their Amazon shopping by a fifth. The results have possible implications for both firm strategy and the evolution of market structure. If information weakens the pull of brand, then Internet retailing may grow less concentrated over time.
2 that in 1999, customers were willing to pay a premium for books from well-known retailers. Equipped with knowledge about vendors' existence and reliability, customers might grow less easily gulled by advertising and, in turn, less loyal to branded retailers.
The question of whether information obviates brand is not new, but Internet retailing provides an auspicious testing ground. 3 The retail landscape on the Internet includes both branded sellers such as Amazon, unbranded competitors, third-party information providers ("information intermediaries"); and, perhaps most important, datasets allowing researchers to directly observe both shopping and information intermediary (II) use behavior for the same individuals. The late 1990s saw the appearance of information intermediaries such as DealTime and mySimon, providing price and delivery information, and others, notably BizRate, offering vendor reliability information as well. The use of II sites has increased rapidly over the past few years makes it possible to measure their effect on consumers' choice of branded or unbranded retailers. This is the study's goal.
In this study we make use of a 13-month Media Metrix panel data set on over 30,000 households in between December 1998 and December 1999, a period shortly after information intermediaries first appeared. 4 The novelty of information intermediates makes this period attractive for study because the growth in their use reflects a change in information supply rather than information demand. The data indicate each page visited by each household. We use the data to create monthly measures of II use as well as the tendency to shop at branded, as opposed to unbranded, retailers. Since we observe page 3 For example a contemporary journalistic account (Solomon, 1999) hazards the guess that information intermediaries "are a tremendous asset to smaller, unbranded merchants." I am aware of no academic research that bears directly on the effect of information on brand. 4 BizRate was founded in 1996 but secured major funding in April 1998 (see Weintraub, 2000) . MySimon was founded in April 1998 (PR Newswire, 1999a) . Dealtime was founded in 1997 (PR Newswire, 1999b ).
visits but not actual purchase behavior, our shopping measure does not reflect actual buying behavior. The sample includes persons who never visit an II (during the sample period), as well as persons who begin visiting II sites during the sample period. We can thus use panel data approaches to ask how use of II sites relates to the choice of branded vs unbranded retail sites.
We find that when individuals use information intermediaries, they reduce their shopping at branded vendors by substantial and statistically significant amounts.
Individuals using any of the three II sites in the study reduce their use of branded retailers by about 10 percent. Use of BizRate, which provides survey-based vendor reliability information as well as price comparison, has no additional effect on the tendency to use branded sites overall, although its use reduces Amazon shopping by about a fifth.
The paper proceeds in three sections. First, we discuss the theoretical background, as well as the relevant existing literature. Second, we describe the data used in the study. Our data discussion also includes our discussion of our measures of II use and branded site choice. Third, we present results on the relationship between II use and branded site choice. A brief conclusion follows.
I. Background

Theoretical Background
Does information make markets more competitive? With Stigler (1961) as theoretical motivation, empirical studies of the effects of regulatory changes reducing search costs, such as permitting price advertising or mandating disclosure of quality information, generally find that reductions in information costs make markets more competitive. 5 Among other things, the Internet provides a technology for low-cost information search, and a number of recent studies ask whether the Internet ushers in a world of "frictionless commerce."
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Empirical studies of the effect of the Internet generally find that it makes markets more competitive. Brown and Goolsbee (2002) find that the growing availability of life insurance price information online induces insurers to charge lower prices to customers of the sort likely to use the Internet. Ellison and Ellison (2000) find that customers patronizing Pricewatch ( a specialized computer component price comparison site) are exceedingly price elastic, to the point of raising concerns about a 'Bertrand Paradox.' In other words, this information-rich market is very competitive.
On the other hand, Smith and Brynjolfson (SB, 2001) find that visitors to the EvenBetter book price comparison site in 1999 were willing to pay a premium to buy from branded retailers. 7 Goolsbee and Chevalier (2002) present evidence that Barnes & Noble and, especially, Amazon have fairly inelastic demand and, one can infer, rather powerful brands. In contrast to the Pricewatch context, the book context has buyers who are not technically savvy and, perhaps as a result, it also has powerfully branded sellers.
The continued potency of brand in the face of price comparison information suggests that customers lack faith that unfamiliar retailers will deliver as promised. 5 A number of studies examine the effect of the permissibility of price advertising on prices. Benham (1972) and Kwoka (1984) find that price advertising reduces prices, while Milyo and Waldfogel (1999) find no effect. Studies of the effects of mandatory information disclosure find less ambiguous effects of information on market competitiveness. See Devine and Marion (1979) or Jin and Leslie (in press) . 6 The term is borrowed from Brynjolffson and Smith (2001) . 7 Based on a sample of visitors to the book-shopping site EvenBetter.com (which later became part of DealTime), they estimate a vendor choice model based on consumer's decision of which site to click through to. They find that EvenBetter users are willing to pay a premium for Amazon, Barnes & Noble, and Borders relative to other book vendors.
Two points bear discussion about the finding that customers are willing to pay for brand. First, while brand matters among site users, their use of the price comparison site may reduce how much brand matters. Even if brand still matters, the Internet may nonetheless make markets more competitive if consumers care less about brand after getting access to price comparison information than they did before. The SB study, based only on behavior of visitors to a price comparison, cannot speak to this point.
Second, price comparison information alone may be inadequate to overcome the pull of brand. Brand may do more that hold customers' attention; it may also serve as a commitment device, as in Klein and Leffler (1981) . Hence, information on vendor reliability may complement price comparison information to overcome brand. BizRate's provision of vendor reliability information may allow consumers to resist the pull of brand even if product information alone does not.
In this study we ask whether the use of II sites undermines brand. Because we include both price comparison sites (DealTime and mySimon) as well as the BizRate site providing vendor reliability information as well, we shed light on two questions. First, we can determine whether use of price comparison information lessens the pull of brand.
Second, we can determine whether information on vendor reliability affects the preference for branded retailers beyond the price comparison information alone.
Information Intermediaries
Information intermediaries are shopping comparison sites that display prices and other product attributes (shipping costs and times) and in some cases vendor reliability information from a variety of sellers. II sites typically comb the web with automated 'bots' to find the prices and other characteristics of items on offer. 8 Different II sites include different vendors, and in some cases II sites accept compensation to present particular vendors' information favorably (see Jones, 1999) .
In addition to product characteristics gleaned from automated web surfing, some II sites also provide vendor reliability information based on shopper surveys. In particular, BizRate surveys shoppers about their experiences with each vendor and reports this information at their site. BizRate undertakes large-scale surveys of shoppers to get information about their experience with the online vendors they have used.
BizRate seeks to provide unbiased information, and Consumer Reports' online magazine publishes reviews of e-commerce sites from BizRate (see Tedeschi, 1999 
III. Data
The basic data underlying this study are the web pages visited by about 30,000
Media Metrix (MM) households between Dec '98 and Dec '99 visiting certain retail sites.
We know the domain for each page and the sequence in which pages are viewed. There are a total of over 22 million retail page visits in the sample. The number of households in the panel fluctuates somewhat month-to-month. Nearly two thirds of households are in the sample for at least 3 months over the 13-month period; roughly a third are in the sample for 6 months or more. Media Metrix collects data from persons who agree to install MM monitoring software on their computers. MM aims to produce a sample representative of Internet-connected households, and the sample characteristics are similar to those of the CPS Computer and Internet Supplement.
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Our goal is to use the MM data to create measures of the use of II sites, as well as the tendency to visit branded and unbranded retailers, by month for each household. The first task is simple: given a list of II domain names we can calculate the number of pages visited at each II by each household in each month. The second task is slightly harder.
We describe them in turn.
Quantifying II Use
We searched contemporary journalistic accounts of price comparison sites and found four that appeared frequently in our data: BizRate, Dealtime, MySimon, and Pricescan. We calculate the number of pages viewed at each site by each household in each month. Table 1 shows how the tendency for households to visit II sites varies across the II sites in our sample. By the end of the sample period, 18.5 percent of households had visited BizRate, followed by 6.5 percent at Dealtime, 5.9 percent at MySimon, and 4.3 percent at Pricescan. In this stud y we focus on the top three of these. vendors. This interpretation is important because our empirical approach will attempt to draw inferences about the effect of II use from within-individual variation in II use and patronage of branded retailers over time.
Measuring Preference for Branded Sites
The empirical question at the heart of our study is whether visitors to II sites, armed with price and/or reliability information about various branded and unbranded vendors, are more likely than their uninformed counterparts to choose the unbranded alternatives. To implement this approach one needs a list of the set of vendors a shopper might conceivably visit when shopping for some item -the "choice set" -and a way to classify whether the vendors are branded. The share of page visits to branded sites, among the page visits to all sites in the set, would provide a measure of the preference for branded sites. Assuming one could determine which sites were branded, this strategy would be simple in a world with single-product retailers and single-product IIs. One would simply assemble a list of all vendors in some category, say apples, and classify a subset as branded. The share of apple page visits to branded apple sites would then provide a measure of the preference for brandedness (in apples). One could easily calculate this measure for individuals both before and after they had visited the apple II, compared to the pattern for other individuals not visiting an II.
Reality has the complication that each II covers its own idiosyncratic subset of products, giving rise to a danger of confusing an informative effect of II use with a product composition effect. To see this, suppose that the retail sector includes two products, apple and oranges, and that shoppers have a stronger preference for branded vendors in oranges than in apples. Suppose further that the II covers only apple vendors.
If we use the branded share of overall (apple and orange) retail page visits as our measure of the preference for brandedness, then we may mistakenly attribute to II use the intent to buy apples rather than the preference for brandedness. That is, II use may be associated with the desire to buy apples -in which consumers have no preference for brand -rather than a willingness to use less known vendors. We will refer to this phenomenon, which comes up again, as "bundle intent." The solution to this problem is to define a choice set appropriate to the retail categories that the II covers. In our hypothetical example, it is apple vendors rather than apple and orange vendors.
Visiting a particular II provides a shopper with information about vendors in a specific set of retail categories. To construct an accurate test of the effect of the II requires a measure of shoppers' use of branded vendors when shopping for those items.
The relevant choice set is therefore page visits to sites selling items covered by that II.
We do not observe this directly, but we can approximate it from the set of retail sites viewed immediately after leaving the II site. In our sample, the top five retail sites visited immediately after leaving BizRate are Buy, ShopTLC, Egghead, 800, and Amazon. -or alternatively whether we should use a cutoff (including sites visited at least x times upon leaving an II). Our solution is to run everything with three cutoffs: 10, 5, and 0.
We report only results based on the cutoff of 5, but all the other cutoffs give substantively similar results. Table 3 lists the retail sites visited on at least 5 occasions in the sample immediately after leaving each of our three IIs. 11 We also handchecked each of the sites included in the choice sets to determine whether they are actually retailers. On this basis we excluded a number of sites in coupon categories (such as MYPOINTS) as well as a few stray sites. Because we are searching in 2002 while trying to determine site function in 1999, in many cases we conducted Google searches for pages containing site names. These hits often contained user descriptions of sites from roughly the same time periods. In other instances, we found that the 1999 page names were now part of another retailer, which we took to indicate that the sample site was a retailer in 1999.
Third, it is not clear how to draw the line between branded and unbranded sites.
A glance at Amazon alone makes up 8 percent, while the "total known" sites make up 26 percent.
Visits to auctions add another 61 pages to the total. If we include these in the denominator as well, then Amazon visits make up 5 percent, while visits to total known retailers make up 16 percent. We view the II choice set as the most sensible denominator. We will also report results below using the non-auction and total MM retail category, to explore whether our results depend on how we defined the denominator.
III. Results
This section presents regression evidence about 1) who uses II sites, and 2) the relationship between II use and branded site choice. Columns (4)- (6) 
Who Uses II Sites?
Robustness
In this section we explore the robustness of our result to a number of concerns, including possible autocorrelation of the errors across months, the use of different denominators other than the choice sets, the possibility that the result is explained by the volume of retail pages viewed, and the way we control for the time pattern of branded shopping. To avoid proliferation of results, we use just one of the four specifications in (3) and (4). Auction sites, by including used items, cover different items than the new goods covered at the II sites, so we expect the "bundle intent" problem to bias the approach even farther from finding negative effects of II use on the preference for branded retail.
The last two columns show the visit this month coefficients from specifications including the number of retail non-auction pages viewed this month as an explanatory variable. It is possible that the volume of shopping relates to both II use and the tendency to visit branded retailers. If so, then the coefficient on visit this month would be spurious. Inclusion of a retail page volume variable has virtually no effect on the coefficients, for any of the three II sites.
The basic specifications allow an arbitrary time pattern of branded site use, but they impose the same pattern on all kinds of users. We can relax this restriction. When we interact the month dummies with dummies for education, race, age, or income (thereby allowing the time pattern to vary by these characteristics), the results for all three II sites change only negligibly (not reported).
Conclusion
Firms spend a great deal on advertising to create familiarity and trust with
consumers. Yet, consumers can get information about firms from other sources as well, and it is possible that information can undermine brand. The Internet retailing context provides an auspicious context for testing this because it includes branded and unbranded retailers, information intermediaries, and -most important -the possibility of observing shopping and information use for the same persons.
Using panel data on shopping at branded and unbranded retailers and the use of information intermediaries by over 30,000 online households, we find that consumers' information use weakens the pull of brand. These results are robust to a number of specifications for dealing with alternative hypotheses. Use of any of the three II sites reduces use of known sites by about a tenth. The effect of BizRate falls disproportionately on Amazon and offline chains, whose use falls about a fifth. The results indicate that information helps to overcome the pull of brand.
If the results of the study are correct, they have possible implications for both firm strategy and market structure. First, if investments in brand are affected by information available from third parties, managers may want to focus attention on this vulnerability.
Well-known firms might find advantage in obfuscating the information provided by third parties, while less known firms might want such information widely available. Second, while retailing on the Internet has grown quite concentrated over the past few years, it is not clear that this trend will continue indefinitely. If information undermines the effectiveness of advertising in attracting market share, then the future of Internet retailing may be less concentrated than current analysts expect.
The study has a number of weaknesses that should be mentioned. First, we share the weakness with other studies that we do not observe actual buying behavior, only page visits. It is possible that shopping behavior does not accurately represent buying behavior. Second, while our empirical strategy effectively deals with fixed attributes affecting preference for branded retail and the tendency to use II sites, our approach is undermined by factors simultaneously changing both of these as II sites came into use.
These concerns aside, this study provides evidence that information use undermines the pull of brand. (1)- (4) is Amazon pages/pages in the choice set for the row's II. The dependent variable for columns (5)- (8) is page visits to "known" sites/page visits to the choice set for the row's II. The measure of II use is listed above the coefficients in each column. All regressions include individual fixed effects as well as month dummies. Standard errors in parentheses. * significant at 5%; ** significant at 1% 1 Note: each entry in columns 1,4, and 7 is from a separate regression, and each entry shows the coefficient on a dummy for whether the individual uses the column's II this month. Dependent variables are the constituent parts of "total known" for the row. All regressions include individual fixed effects and month dummies. Entries in columns 2, 5, and 8 show the share of choice set page visits to the row's constituent element. Columns (3), (6), and (9) show the proportionate reduction in the constituent part of known with II use, calculated as the coefficient divided by the element's share of the choice set. 
